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i

Understanding Traditions and Practices of Medicinal Plant Use in Carhuamayo, Junín, Peru
Chairperson: Stephen F. Siebert

Understanding and preserving Traditional Ecological Knowledge and Practices (TEKP) are
essential for the continued resilience and cultural diversity of humanity. TEKP faces a multitude
of threats from habitat loss, growth of the market economy, globalization, and acculturation.
Medicinal plant use in the high Andean town of Carhuamayo, Junín, was studied to assess the
vibrancy of that particular branch of TEKP in that area, in what parts of the population it was
held, and what factors influence its loss or growth. Gender, age, migrant status, and
acculturation levels were not found to be statistically significant in predicting medicinal plant
knowledge. Analysis through a livelihoods lens further demonstrated that gender was not a
significant determinant of medicinal plant knowledge and those whose livings depend on
natural resource use may be more knowledgeable. The uniformity of ethnobotanical
knowledge in Carhuamayo was attributed to the unified nature of the community through
many organized groups and widespread sharing of knowledge. The uniformity of medicinal
plant knowledge may also reflect the loss of TEKP over many generations. Factors that may
have resulted in the erosion of local TEKP could be historical colonial forces and terrorism,
migration, application of agrochemicals, pollution from mining and other sources devastating
biodiversity, and climate change.
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1. Introduction
There are many ways of knowing the world. Our understanding of our surroundings
grows through experience, experimentation, imitation, storytelling, and a myriad other paths.
Each person and community create their own vision of reality.
This literature review will first describe the nature of Traditional Ecological Knowledge
and Practices (TEKP). I will then explore the various threats to TEKP, ranging from the modern
to centuries in the past. Some examples will be followed by further description of these issues
in Peru as a whole. Conditions that are specific to Carhuamayo, Junín will be discussed in the
Study Area section.
I will look into the impacts of colonialism and acculturation on TEKP as a whole, then in
the Peruvian context. Next, acculturation will be discussed through the lenses of changes in
livelihood, Western style education, changing values, loss of language, introduction of the
market economy, and migration. The effects of the mining industry will be a specific Peruvian
example to address changes due to the market. Migration of people in Peru and potential loss
of TEKP due to terrorism and economic opportunity will be examined. I will then discuss the
benefits and challenges of studying TEKP, through the field of ethnobotany in particular.

2. Literature Review
2.1 Traditional Knowledge and Practices
Traditional Ecological Knowledge and Practices (TEKP) is a way of understanding the
world. It is the amalgamation of generations of life experience that forms the basis of the
knowledge and perspective of a society. It has been described as experiential and experimental
knowledge (Altieri, 2004). TEKP evolves over time as the environment and societies change and
new discoveries are made. It is often knowledge that is specific to a place and as a
1

consequence cannot be applied to other places. While TEKP is slowly accumulated and local, it
can be very detailed within its bounds (Gadgil et. al., 1993). It is the product of a particular
place and culture and, “culture is a social phenomenon and has a major influence on the
dissemination or preservation of information” (Laido, 2001).
The word “traditional” often carries baggage with it, giving the impression of stagnation
or antiquity. This is not the case when it comes to TEKP. The knowledge part of TEKP is
constantly being edited and augmented as new people in a culture have new experiences. The
practices also evolve depending upon social and environmental factors (Laido, 2001). At times,
practices may be preserved because they are so deeply integrated into the fabric of the culture
as to be essential, though they may bring little material benefit (Laido 2001). They can be
found in religious practice, festival ceremonies, typical meals, and many other forms in a
society. More often, however, cultural practices are maintained or discarded depending on
their usefulness (Ohmagari and Berkes, 1997). People will normally not continue making shoes
by hand if they are available and affordable at a local store. Practices live and die by their
applicability to the culture’s current situation more often than through clinging to a sense of
tradition (Ohmagari and Berkes, 1997).
2.2 Challenges facing TEKP
TEKP is an endangered form of knowing in the modern world and the threats are
multifold. The most fundamental is the colonial history of many places where indigenous and
traditional groups live (DeLong, 2009). Most of North and South America, Africa, Australia, the
Pacific Islands, and southern Asia, were once ruled by a handful of culturally similar powers in
Europe. Colonial reign ranged from a benevolent puppet government to genocide (Voeks and
Leony, 2004). It has been established that, “indigenous groups throughout the world have
been marginalized and targeted by expanding states for hundreds of years, with disastrous
consequences that persist for those cultures today” (DeLong, 2009) Researchers are still
understanding and uncovering ways the impacts of colonial experience echo in current
indigenous cultures.

2

The colonizers only saw ownership in the planting of a flag and many groups who had
lived on the land for generations found their rights taken away. Colonial authorities typically
did not respect TEKP, and local people were often viewed as savage or ignorant. In addition,
colonial powers were primarily interested in resource extraction or the development of export
crops to serve the mother country and were foreign to the land (DeLong, 2009). The native
inhabitants of colonized countries usually managed their land over long time scales and
emphasized sustainability to survive. Colonial forces had little reason to manage resources
sustainably since it was not their home and such practices would have constrained resource
extraction. Over the centuries colonial regimes marginalized or absorbed hundreds of distinct
cultures with the loss of countless unique practices and perspectives on the world.
Peru was subjected to centuries of highly regulated colonial rule. The reduccion policy
of the colonial government had some of the greatest impacts on Andean society. Colonial
authorities relocated the majority of Andean people and consolidated them into Spanish style
towns (Jamieson, 2005). Before colonization, Andinos (native residents of the Andes mountain
range) had organized themselves in ayllus, small villages based on kinship ties. Colonizers
lumped regional groups together in towns based on a grid format with a plaza and a church as
the most central and prominent building. Strangely, the colonial government did not
thoroughly document the reduccion process, neither who they moved, where, or precisely
when (Wernke, 2007). This reshuffling of communities destroyed rich TEKP that was rooted in
its sense of place with knowledge accumulated over generations. It also changed the definition
of community and Andinos had to adapt to a new social organization with potentially different
manners of knowledge transfer.
Following independence in 1824, the hacienda system followed reduccion as the
economic unit of agriculture in highland Peru. A large swath of land was owned by one rich
Spaniard or coastal Peruvian with connections to the colonial government. The Andean natives
working the land were turned into serfs, farming rented plots and paying high crop taxes
(Jamieson, 2005; Brookfield, 2001). During the off season, males of the households would
often travel to other areas for work, increasingly for wage labor as the economy developed in
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the following centuries (Wernke, 2007). The hacienda system persisted until the 1970’s, so it is
possible that peasants were able to rebuild TEKP in a new place but would have lost any sitespecific knowledge and plants not shared with their original homelands. It is also likely that it
was difficult for local knowledge to recover from the dramatic change in location and social
structure as well as lack of sovereignty over their land and livelihood.
Land reform in the 1970’s lead to further destabilization for some Andinos. Large farms
were broken up into individual holdings. Though the peasants now owned their land, they
were often less resilient without the protection from crop failure of the farm collective (Plaza
and Stromquist, 2006). TEKP is based in resilience in the face of disturbance as well as sense of
place, and many Andean peasant communities were not given the opportunity to develop it
fully.
The Catholic church was one of the prominent administrative forces of colonial Peru.
Every reduccion town had a church and missionaries were sent far and wide within the country.
Missionaries have been active in Peru since the 1500s and continue today (Wernke, 2007). In
the small Andean town where I lived, there were Catholics, Baptists, 7th Day Adventists,
Mormons, and Evangelicals. The only other white person I encountered in Carhuamayo was a
Mormon missionary from Utah. The Incan empire had a strong polytheistic cosmology that can
still be found mixed in with various forms of Christianity imported with the Spanish (Chasqui,
personal communication, 2013). Conversion pressures by colonialists and missionaries were
some of the first acculturation pressures felt by the indigenous people of Peru.
Acculturation is often referenced as the gravest threat to TEKP (Voeks and Leony, 2004).
Western society has peered into the darkest and most remote parts of the world and has often
found something it desires. Loggers discover old growths of valuable trees in deep parts of the
forest and missionaries find souls ripe for salvation (Jamieson, 2005). These groups bring the
trappings of Western civilization with them. Many modern cases of acculturation are not
malevolent or consciously seeking to destroy culture as during the colonial period. It is more
often a result of the spread of Western ideas, technology, and market forces (Gomez-Beloz,
2002). As powerful modern cultures and markets encroach on indigenous ones, occupations,
4

values, and even the local ecology will change. These factors can, “undermine cultural support
for the transmission of indigenous knowledge” (Godoy et. al., 2009).
Changing livelihoods and daily uses of time are ways acculturation alters TEKP. As a
culture becomes more westernized, children go to formal schools and adults often adopt wage
labor. Both of these activities take a majority of the day, leaving little time to develop bushskills and other practices that are not related to the job or curriculum (Ohmagari and Berkes,
1997). The knowledge and values gained while developing bush skills are lost as well. A lack of
time is often cited in ethnobotanical studies as to why medicinal and edible wild plants are not
fully utilized (Laido, 2001). The way time is spent changes with acculturation and TEKP suffers
through a lack of practice and teaching.
The skills and knowledge gained during wage labor jobs or formal education normally do
not touch on those in the students or worker’s cultural backgrounds. For example, literacy was
negatively correlated with knowledge of local medicinal plants in a Brazilian study (Voeks and
Leony, 2004). Mechanics, literature, and algebra are all useful in western society, but they do
not apply to many traditional lifestyles and are replacing TEKP. Whether this is ultimately a
good or bad thing for the individuals is up for discussion, but western education and wage labor
can certainly reduce TEKP transmission to younger generations.
Another cause of breakdown in the transmission of TEKP comes from a lack of interest
in younger generations. It has been found that, “traditional knowledge among younger
generations, in most indigenous groups, has inevitably diminished as assimilation and
environmental change have escalated” (Turner et. al, 2000). Most young people have a desire
to differentiate themselves from their parents. Rejecting traditions and embracing western
culture is an excellent way to do just that. There is a desire to be “modern” and mastering and
sharing traditional knowledge can impede that goal (Laido, 2001). Western culture is tempting
with its luxuries and conveniences, and children in communities with histories of TEKP are often
only shown select bits of it. Most of the world has access to television, which portrays a stilted
view of western civilization focused on wealth, comfort, and sex. Children in non-western
communities see these images and become convinced that they are poor, despite any richness
5

culture or landscape that is absent in the TV shows (Ohmagari and Berkes, 1997). The vision of
western culture that is fed to many young people around the world is a siren song that may
encourage them to abandon the TEKP of their older generations.
The most fundamental obstacle in the transmission of TEKP that results from
acculturation is the formation of a language barrier between generations. A new language is
often the result of acculturation, be it English, Spanish, French, or another global tongue.
Language is closely tied to a culture and much more than a form of speech is lost when a
language disappears. It is also important in knowledge transmission since there is a unique
vocabulary to each (Turner et al., 2000). There are currently 6,000 languages in the world.
Thirty of these are spoken by 95% of the people and 300 languages are spoken by populations
of 10,000 people or less (Mauro and Hardison, 2000). We are likely to see a rapid extinction of
languages in the next century and they will take a good deal of unique knowledge with them.
Many languages are spoken in Peru, from the dominant Spanish to a diversity of
languages spoken occasionally by only a few dozen people, particularly in the eastern lowland
rainforest. The most common indigenous languages are Quechua and Aymara. Though
Quechua and Aymara are both official national languages, Quechua is spoken by 13% and
Aymara by 1.7% of the population. Most fluent speakers of these languages are older people
(CIA World Factbook, 2014). Spanish dominates and English is taught with much more
frequency and intensity in primary schools than Quechua. These native languages are
endangered and their disappearance may adversely affect TEKP.
The introduction of a cash economy has had mixed effects on indigenous populations.
Traditional groups are often forced into participation in the cash economy due to national
circumstances and policies or a loss of land and rights (Stavig, 2000). This often translates into
either wage labor or agriculture for sale rather than consumption. We have seen that wage
labor takes time away from the bush and development of traditional skills. When agriculture
becomes market oriented, many traditional techniques are lost because the goals and
objectives are so different. A “growing uniformity in both crops and management,” is often
developed (Brookfield, 2001). Traditional practices are usually risk adverse with high crop
6

diversity and lower production (Jockisch, 2002). In agricultural production for the market, the
focus is typically on yield maximization through use of improved crops varieties and
petrochemical inputs, rather than food security. This diminishes agrodiversity and older, often
more environmentally sustainable, farming practices. This decreases both the environmental
and socioeconomic resilience of the crop and family. Farmers are vulnerable to market demand
and price fluctuations with potentially disastrous results if crop prices or yields decline
(Brookfield, 2001). Introduction of the cash economy often puts traditional cultures in more
perilous positions. Resilience that was formerly provided through subsistence agriculture
practices that incorporated many, diverse crop species and varieties and a rich, long-standing
TEKP is often diminished (Brookfield, 2001).
Poverty is a prevalent reality in Peru. Agrarian reform and structural adjustment in the
1970’s redistributed land and aspired to increase equality. The fall of the military government
and the failure of structural adjustment only served to further institutionalize Peruvian poverty
(Plaza and Stromquist, 2006). Small farmers have been left behind and there has been little
investment in farming technology or new seed. Paradoxically, traditional farming is viewed as
negative and connected with poverty and malnutrition. In reality, traditional techniques kept
people much better fed than the modern structure (Plaza and Stromquist, 2006).
Women are generally the most affected by widespread poverty (Malthez-Stiefel, et. al,
2012). Peru is a machisto country and, especially in the sierra, women can be viewed as inferior
to men. There are powerful female leaders in many levels of government, but this trend has
not touched many places in the sierra where views are more conservative. Women are
relegated to the home, have lower literacy rates, and weaker ownership rights than men (Plaza
and Stromquist, 2006). Women are also usually the stewards of TEKP and the work close to the
earth. In this culture, their knowledge can be undervalued and lost (Wayland, 2001).
The mining industry is a huge market force in Peru and has profoundly affected local
economies, health, and culture. The influence of the mining industry began in the 1500’s and
was the driving force of the colonial economy for centuries (Jamieson, 2007). Conscription of
men for forced mine labor was prevalent in many Andean towns. Some people had to walk for
7

weeks to arrive at their work site and often brought their families with them. Mine work was
dangerous and many died or fled their towns to avoid conscription. In one southern Andean
town near a major coal mine, thirty years of conscription reduced the adult male population by
50%. The work was physically dangerous, and living mining camps became hotbeds of
smallpox, plague, influenza, and other fatal contagious diseases (Stavig, 2000). Forced mining
labor devastated communities, their social fabric, and accumulated TEKP. People abandoned
their homes to avoid the forced labor and many parents disappeared, interrupting the flow of
local knowledge.
The most profitable mines presently in Peru are in the Andes where indigenous lifestyles
are preserved in some small towns. Multinational mining companies come into poor mountain
areas and offer cash for land and labor. Many peasants sell their land for a small lump of cash.
This often results in the loss of historic livelihoods and forces them to move to other areas
(Bury, 2004). For those that remain, land prices skyrocket and they may be unable to keep their
holdings. Mining results in significant land use changes that often include increased erosion,
toxic tailings, and contamination of local water supplies essential for human consumption, as
well as agriculture and livestock needs. Community and household linkages can deteriorate as
local socio-economic differentiation grows (Bury, 2004). Eroding community ties are harmful to
TEKP since it is a collective form of knowledge that is always being added to. Areas that
previously were agrarian and mostly egalitarian become economically divided and dependent
on one cash source for livelihoods. The mining industry may contribute to national economic
development, but has adversely affected many indigenous communities and their environment.
Development and introduction of a market economy encourage migrations of people
from the countryside to the city. In Peru, people move for educational opportunities and jobs,
especially to mining centers, the coastal cities, and Lima (Wiegers et. al, 1999). Many countries
of the world are experiencing rapid urbanization and this is an obvious trend in Lima, a city with
vast sprawling slums filled with recent arrivals from the mountains or jungle.
The Peruvian exodus from the countryside reached its height in the 1980’s through early
1990’s due to terrorism from the Sendero Luminoso (The Shining Path), MRTA, and other
8

communist organizations against Andean peasants. Sendero Luminoso was by far the most
active and damaging of the extremist groups. Communities with a low presence of central
government would be taken over by the Sendero Luminoso and forced to live under a strict
Maoist code. Terrorist leaders enforced crop planting limits, prohibited the sale of crops, and
shut down local marketplaces for being too capitalist. At times, these restrictions caused
periods of starvation in the small Andean towns controlled by Sendero, where any villager that
strayed from the firm Maoist path was harshly punished. (Mason and Swartzfager, 1989;
Mason and Campany, 1995).
Indigenous communities were also persecuted by the governmental army as suspected
terrorists. They were subject to, “state sponsored terrorism under the veil of counterterrorism,” and the “indiscriminate application of oppressive violence,” by the government
(DeLong, 2009)(Mason and Swartzfager, 1989). Many Andean villages were caught without
options and seen as enemies by both sides of the conflict. Though not explicitly divided along
ethnic lines, members of Sendero Luminoso tended to be of Andean Indian origin and the army
of Latino criollos (Spanish descended, white Peruvians) from the coast (Sanchez-Nieto, 2011).
Through twenty years of conflict, 69,280 people either died or disappeared, the vast
majority of whom lived in the Andes. Sendero Luminoso was found to be responsible for 53%
of the deaths and disappearances, the police and military for 37%, with the rest by smaller
guerilla groups or unknown origin (Lerner-Fabres, et. al, 2003). It is also estimated that more
than a million people fled the Andes and jungle to the coast and abroad (Sanchez-Nieto, 2011).
Villagers consolidated for safety and rarely left the confines of their town, making medicinal
plant collection in the countryside a challenge (Brookfield, 2001). This enormous loss of people
to death and displacement through the Andean region clearly affected the retention and
transmission of sierra TEKP.
Though the threat of violence has largely ended, many continue to relocate from the
Andes to the coastal desert (Wiegers et. al, 1999). People move in search of economic
advantages and leave their traditional lifestyles that were closely interwoven with their local
environment behind. Migration from small towns to urban centers is especially popular among
9

young people (Canales-Martinez et. al., 2006). It can begin as early as 12 to attend better
secondary schools, and is most frequent at 19 to pursue a university education (Wiegers, 1999).
This creates a generational gap in rural areas, where some of the most productive middle aged
citizens who would work on the land are missing, particularly for traditionally male jobs
(Jokisch, 2002). This is also a huge hurdle for the transmission of TEKP, especially when related
to medicinal plants. Traditional phytotherapy is best learned through mentorship and imitation
(Laido, 2001). This kind of teaching relies on the learners being physically present and spending
significant amounts of time practicing. These young people are leaving for decades, cutting into
their time available to learn their culture’s traditional way of life, and making it less likely that
they will pass deep TEKP on to their children.
Mass migration has created a precarious situation in Peru. Andean peasants and natives
of the jungle flock to the coastal desert where most of the largest cities are located. This puts
incredible population pressure on an already sparse ecosystem with limited water while moving
people away from some of the more productive areas of the country. Lima, the capital city,
already holds a third of the country’s population. The condition will become more dangerous
as the effects of global climate change increase. All coastal agriculture is dependent on
irrigation from rivers that begin in the mountains. Seasonal rains are becoming more
inconsistent, and alpine glaciers in the Andes are disappearing at an alarming rate. It is likely
that many of the smaller glaciers will disappear within the following decades (Vuille, et. al.
2008). This includes the glaciers on the mountain Nevado Mismi, the ultimate headwater of the
Amazon River (CIA World Factbook, 2014). Much of the Peru’s agriculture that serves its largest
desert cities is on the coast, where rivers used for irrigation that drain in the Pacific are
completely dependent on glacial melt water. It will be a dire situation if most of the population
is on the coast and their water dwindles in the coming decades (Vuille, et. al. 2008).
2.3 Preservation and Study of TEKP
With all of these threats to TEKP, one might wonder why it warrants study and
preservation. The benefits of cultural diversity are similar to those of biodiversity; they are
essential to a healthy human landscape. Different cultures have different livelihood strategies,
10

and different ways of seeing, knowing, and relating to the environment may be crucial for a
sustainable future (Gunderson and Holling, 2002). A population armed with a variety of
livelihood strategies is more resilient and can thrive in a wider variety of environmental
conditions than a dominant monoculture with more limited practices. Aside from the practical
advantage of cultural diversity is the richness it brings to humanity. Different cultures have
different arts, traditions, and perspectives on the world. No one cultural perspective can
capture reality, but a combination of many can bring us closer to whatever is the “truth” of the
world.
TEKP also has a built-in conservation ethic. Traditional agriculture and land
management practices are often more environmentally sustainable than industrial or western
management techniques because the populations are dependent on the environment to
survive and do not rely on imported chemical inputs. They were by necessity risk-adverse and
achieved this by cultivating a diversity of crop species in many parcels over a range of
environmental conditions (Jockisch, 2002). Conservation of biodiversity is a common result, if
not the intention of traditional land management. Places can continue to be diverse after being
occupied for thousands of years by traditional groups (Salmon, 2000). TEKP is an essential
component of a resilient environment and human population. Traditional farmers are more
resilient and suffer fewer losses than industrial farmers in the face of natural disasters (Altieri,
2004). TEKP is, “holistic in outlook and adaptive by nature” (Berkes et. al. 2000). Where
western ideas seek to maintain stable systems, TEKP expects disturbance and is able to adapt to
it (Berkes et. al., 2000). TEKP can potentially provide a path that is more environmentally
sustainable and lower risk for people.
In this study, ethnobotanical, specifically medicinal plant, knowledge will be used as a
proxy for TEKP in the town of Carhuamayo, Peru. Factors that influence TEKP, such as changes
in land use, degradation of ecosystems, access to markets, acculturation, and changing values
also directly affect knowledge of local plants (Caniago and Siebert, 1998;Godoy et. al. 2009).
Despite the challenges and threats to its survival, understanding and documenting
indigenous ethnobotany is extremely important and may improve the adaptive capacity of the
11

West. Among northern South American indigenous groups, more plants are used for medicine
than any other purpose (Bennet and Prance, 2000). Plants discovered in ethnobotanical studies
have been used to treat serious diseases such as malaria and tuberculosis, and for things as
simple as dietary supplements (Lewis, 2003). We are still plagued by cancer, AIDS, and a wide
variety of viral diseases. Bacteria are continually mutating to become resistant to the
antibiotics we produce. The medicinal knowledge of indigenous peoples could help the
Western world combat some of its most crippling diseases (Lewis, 2003).
In areas heavily influenced by Western society, ethnobotanical knowledge is often the
domain of people of lower socio-economic status. It has been found that, “different social
sectors are repositories of particular knowledge” (Camou-Guerrero et. al, 2008). Household
healthcare is often the domain of women, and their knowledge can be ignored by the normally
upper-class male medical establishment (Wayland, 2001). If ethnobotanical knowledge
continues to be undervalued, it is likely to disappear. This will profoundly impact the least
powerful and most economically disadvantaged members of a society. It will also be a loss to
the global repertoire of knowledge and experience.
In most of the world, botanical remedies are not used because they are fashionable or
“green,” but because they are the only option available. While medicinal plants are often
effective treatments, they do not kill bacteria with the swiftness of antibiotics or regrow tissue
like stem cells. Much of the developing world relies on medicinal plants to treat illnesses. This
is due to the remoteness of their villages and the cost of Western pharmaceuticals, on top of
tradition and the efficacy of the cures. In the Bolivian Amazon, it was found that families whose
heads had richer ethnobotanical knowledge had healthier children (McDade, et. al. 2007). As
ethnobotanical knowledge disappears and habitat is destroyed, a valuable healthcare resource
for vulnerable people of the world vanishes as well.
Some have suggested that ethnobotany is exploitative because it robs intellectual
property from indigenous groups for the benefit of rich Western countries. While there have
been unscrupulous ethnobotanists who have exploited indigenous peoples and brought them
nothing in return (Lewis, 2003), socially responsible ethnobotany is now more prevalent and
12

can benefit the both Western society and the people who provide the knowledge (Albuquerque
and Hanazaki, 2009).
While ethnobotany cannot capture the entire repertoire of traditional knowledge of a
culture, it is more than just plants that are useful to scientists. An ethnobotanical study
encompasses local ecology as well as flora and fauna beyond the targeted plants. The 1993
Convention on Biodiversity contained special considerations for indigenous groups in scientific
studies. These considerations serve to regulate scientists and ensure that knowledge gained is
given back to the community (Mauro and Hardison, 2000). Research may also help find more
cures for tropical diseases that can be easily manufactured. Pharmaceutical companies in
affluent, temperate nations are not highly motivated to find treatments for poor, tropical
countries (Ban and Coomes, 2004).
Ethnobotanical studies are one of the most popular ways modern scientists are trying to
preserve TEKP that has proven useful to the western world. It is an urgent cause because both
genetic and human information are being rapidly lost. “Cultural and biological extinction,”
(Phillips and Gentry, 1993) go hand in hand. There is a moral imperative to studying TEKP that
goes beyond its utilitarian value. Indigenous groups and their ways of life are rapidly
disappearing. There is a knowledge and perspective on the world that is unique to each culture
and should be preserved and remembered to the highest extent possible to fight against the
homogenization that is encroaching on a globalized world.

3. Study Area
3.1 Carhuamayo in Context
Carhuamayo, Junín, Peru is the center of this study (See Figure 1). Carhuamayo is in the
puna of the central sierra of Peru at an altitude of 4,125 meters. Puna is characterized by being
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between 3,900-4,800 meters over sea level, a historic, though now variable October-April rainy
season, low growing vegetation, and nocturnal frosts (Wilcox, et. al. 1987).
Archaeological studies have found that the central high Andes have been populated for
over 15,000 years, and pre-Incan Pompush ruins remain a few miles from Carhuamayo (Thomas
et.al, 2009). Consequently, it is a landscape that has been used and managed by humans for
millennia, and disturbance is an integral part of the environment. Alpaca grazing, rotational
tuber-based agriculture, hunting, and burning of grasslands are impacts that have woven their
way into and shaped the ecosystem (Wilcox, et. al. 1987).
Although biodiversity declines as altitude increases away from the Amazon basin, there
remain a large variety of plant and animal species in the high grasslands (Thomas et. al, 2009).
There are high levels of endemism, particularly in the Lago Chinchaycocha basin (Suarez and
Medina, 2001). The high Andean pharmacopeia has not been studied as thoroughly as that of
the Amazonian basin, and remains a compelling research pathway with long traditions of
medicinal plant use (De-la-Cruz, et. al, 2007)(Rehecho, et. al, 2011).
Carhuamayo has a population of approximately 8,000 mestizo people in the urban area
and surrounding caserios (villages). This number is declining due to migration to bigger cities
for education and employment. Although there is significant emigration, immigration from
smaller towns for greater economic opportunity is present as well.
Carhuamayo edges up to Lago Chinchaycocha, the second largest lake in Peru with a
length of 30 kilometers and a breadth of 14 kilometers. It is also in the buffer zone of the
Reserva Nacional de Junín.
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Figure 1. Reserva Nacional de Junín Protected Area and Buffer
Zone
ne in Junin, Peru. (INRENA, 2008)

Lago Chinchaycocha is a critical protected area in Peru with a variety of endemic species
and is an important stop in migration routes for both North and South American birds. There
are a variety of mammals, birds, and amphibians that live in the Reserva Nacional de Junín
which encompasses the lake and surrounding wetlands. These include several endangered
mammals such as vicuñas (a wild relative of llamas, important to the local economy for its
fibers) and the predatory gato andino
andino. There are also critically
cally endangered species. The
Zambullidor de Junín is an endemic water bird with a population of 250 individuals in the last
census. The Rana Gigante (giant frog) is another endemic resident of Lago Chinchaycocha that
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is critically endangered with only a few living in the lake and in tributary rivers. Bird and plant
biodiversity in the lake has dropped by 80% in the last 20 years (INRENA, 2008). This has
possible implications for medicinal plant traditional knowledge if the plants previously used are
no longer available.
This loss of biodiversity and the precarious state of health of the lake’s ecosystem can be
traced to several environmental problems. The gravest of those is mine waste that runs off
from mining operations in the hills surrounding the lake. Lago Chinchaycocha was declared a
national environmental disaster by the government of Peru in 2002 when mining residues were
detected in 70% of the lake’s water. These mine wastes poison the water and the food of many
of the bigger animals. It is speculated that the population of Zambullidors is so low because
their plankton food source is being killed by copper poisoning. It is also likely that the Ranas
Gigantes have died off since amphibians are indicator species and more susceptible than others
to pollution in the water (INRENA 2008). Mining operations reduce the quality of water for the
ecosystem, human consumption, agriculture, and livestock (Bury, 2004). Recovery efforts and
more responsible mining practices are underway but the lake remains contaminated.
Other practices of Carhuamayeños affect the health of the reserve and local inhabitants.
Many people in Carhuamayo have sheep or alpacas which are an important part of their
livelihood. Though livestock have been a part of the landscape for millennia, overgrazing has
recently become more common. This practice decreases the production and resilience of
perennial grasses as well as increases erosion down the valley walls and into the lake. Much of
the puna of Peru has been found to be overgrazed (Wilcox et. al., 1987). Palatable plants are
disappearing, being replaced by noxious weeds and plants that grow low enough to the ground
to avoid herbivory. One study in high Andean grasslands, while controlling for slope and
aspect, found that 79% of vegetation variation in the hills considered was due to grazing (Alder
and Morales, 1999). These impacts have likely affected regional medicinal plant populations
and distributions.
Overgrazing impacts can be particularly problematic in the wetlands surrounding the
lake. Livestock are often herded into the reserve as water levels recede during the dry season
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and the grasses in the hills go to seed until the rains begin again. These areas are critical
nesting sites for migratory and endangered birds. The hooves of the sheep and alpacas can
damage the fragile wetland soil structure and inhibit growth in the next season. The livestock
are often needed on a subsistence basis that makes management changes challenging. The
following map illustrates
tes the wetland areas exposed to grazing pressure during the dry season.
Figure 22. Seasonality of water levels in Lago
Chinchaycocha
Chinchaycocha, Reserva Nacional de Junín, Junín, Peru.
(INRENA, 2008)

The most obvious human caused damage on the surrounding ecosystem is the result of
poor municipal waste management. Garbage is found in the stre
streets
ets and rivers and normally
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makes its way to the lake. There is municipal trash collection in the main urban area, but it is
put into a dump that is too close to the waterline and rapidly filling. For most of Carhuamayo,
there is a lack of wastewater treatment and most of the sewage and grey water runs downhill
directly into the reserve. It is unclear how the lack of waste management affects local floral
structures, but the contamination could affect medicinal plants.
The conflicts between the local people and the Reserva Nacional de Junín around Lago
Chinchaycocha are similar to those elsewhere when people live close to a protected area.
Conflicts arise between scientific management plans and the resource needs of the population.
Carhuamayo is within the buffer zone of the reserve. A greater understanding of natural
resource use of the population is necessary to make effective management plans. Residents of
Carhuamayo hunt and fish as well as harvest totora (a perennial aquatic sedge), and champa (a
combustible grass). The grasses revealed by the receding lake are critical grazing areas in the
dry season. It is clear that the people and the reserve affect each other and are mutually
dependent upon each other for their respective health. The people depend on a variety of
well-functioning ecozones for their livelihoods and the reserve needs the use to be sustainable
for the ecosystem to be healthy (Young, 1993).
Global climate change is evident in Carhuamayo and could alter the vegetation
composition and structure in the future. Older citizens provided the following observations.
The puna environment has historically been dominated by clearly defined rainy and dry
seasons. The rainy season, lasting from October to April, has precipitation and heavy cloud
cover almost every day (INRENA, 2008). There is flooding and hailstorms. It’s chilly all the time
with 10 or so degrees variation between day and night temperatures. The dry season from
April to October is sunny and windy, with the high altitude sunshine warming up the valley.
There is little cloud cover, so day and night temperatures vary widely (INRENA, 2008). Most
tuber crops are planted in November to grow during the rains and harvested in June. The
residents of Carhuamayo depend heavily on the success of these harvests to survive since
tubers are the staple food and primary source of calories in their diet.
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According to many Carhuamayeños, these seasons are becoming more unreliable and
many residents blame global climate change. In the first year I was in Carhuamayo, the rainy
season started a month early, but received less rainfall overall than normal. In the second year,
it rained intermittently and remained chilly through most of the dry season, and many farmers
were deeply distressed over their crops. The harvests were adequate, but less than hoped for.
Carhuamayeños and their staple food depend on the established seasonality and global climate
change could have devastating impacts on their wellbeing. It has been predicted that Andean
seasonality will continue to stray from its recent historical pattern (Vuille, 2008). It is likely that
Carhuamayeños will have to adapt their agriculture and land management styles to survive.
Some important medicinal plants only flower during specific periods of the wet/dry yearly cycle.
If this continues to be disturbed, certain medicinal plants could disappear.
Herding is an important livelihood in Carhuamayo that depends on reliable climactic
seasonality. Shepherds move their flocks with the rains, so grazing pressures are spread out
through the year. With a change in rainfall patterns, grazing will have to adapt and new
pressures could remove the palatable plants from areas entirely. Some of the useful medicinal
plants in the pampa around Carhuamayo are appealing to sheep and alpacas while others are
shrubby, thorny, or bitter.
Many of Carhuamayo’s issues are steeped in the broader Peruvian context. Stagnation
of food production and an increasing, urbanized population has led to decreased agrodiversity
and more chemical inputs (Altieri, 2004). Peru is not influential in determining global
commodity prices, and farmers’ incomes vary widely with the international market prices of
corn, rice, and potatoes (Norton et. al., 1987).
Migration trends similar to those in Carhuamayo are found throughout Peru. People
first fled the sierra in the 1980’s to escape violence from the terrorist groups Sendero Luminoso
and MRTA as well as the Peruvian army. This migration continues despite an end to violence.
People move to the coast, mining centers, or Lima searching for job opportunities, higher
education, and a higher quality of living in general. This has resulted in a missing middle
generation in places like Carhuamayo (Wiegers et. al., 1999). Migrants are often young men,
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which leads to a gender imbalance and lack of labor for male jobs in sierra towns (Jokisch,
2002). Land use is also changing as a result of the decline in available labor and the integration
of the cash economy in the sierra. Farming is becoming more intensified and the diversity of
cultivars and animal varieties is decreasing (Wiegers et. al., 1999). Simplification of the
landscape through agrochemicals and decreased variety could likely diminish the amount of
medicinal plants available as well.

3.2 Local TEKP Risk Factors
Carhuamayo demonstrates many of the risk factors associated with a loss of TEKP.
Environmental degradation and changes in land use have been shown to negatively impact
traditional knowledge (Caniago and Siebert, 1998). The population of the town has been
steadily decreasing over the last two decades. Most of the emigrants are young people
searching for better job opportunities or higher education. With a diminished younger
generation, there are fewer people to pass TEKP to and it is likely the knowledge will die with
the older people who remain.
Carhuamayo is also becoming more industrialized and traditional livelihoods are being
eclipsed by the cash economy. The town is bisected by the Carretera Central, an important
shipping highway to the jungle and direct connection to Lima. The economy of Carhuamayo is
shifting away from its formal pastoral and agricultural roots to serve trucking and other
industries. The traditional way of life depended more on the land and accumulated TEKP, and
changing livelihoods have been shown to be a significant factor in knowledge loss (Godoy, et.
al., 2009).
The structure of the remaining families in Carhuamayo is changing in a way that
negatively affects the transmission of TEKP. Ethnobotanical knowledge in the Andes has been
shown to have a highly social component, with sharing of plant lore and medicinal techniques
within families, between fellow healers, and friends (Vandebroek, et. al, 2004). The traditional
Andean household had the extended family model, with several generations living under one
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roof. Presently, more children are moving out of their parents’ homes with their spouse and
forming nuclear, neolocal households. Children may still live nearby, but they no longer
cohabitate with their parents. This simple act of moving out of the house and reducing the
amount of time children and grandchildren spend with knowledgeable elders has been shown
to reduce ethnobotanical knowledge transmission in a community (Vandebroek, et. al, 2004).
While some have moved on, there are still people who farm and herd animals for a
living. Most in town have at least a few animals or a small potato field to augment household
income and provide stability. These practices, however, are also becoming more industrialized
and moving away from traditional practices. Where families once grew dozens of varieties of
potatoes, they now only grow two or three and regularly treat the land with chemical fertilizers
and pesticides. This has increased yields and incomes in the short term, but may not be
sustainable (Ryan and Perrin, 1974). The altitude changes on the slopes surrounding the town
provide discrete growing environments suitable to many varieties of potatoes, but these
altitudinal changes are no longer being utilized for agrodiversity (Zimmerer, 1991).
Sheep are becoming more popular than the native alpaca, which is better adapted to
feeding on the tough native grasses. This began during colonialism when sheep were
introduced. Their numbers have recently been increasing and have displaced domestic species
(Jamieson, 2005). Because of this shift, shepherds are burning the pampa to encourage tender
new shoots or planting exotic grasses that the sheep prefer. Fires can disrupt nutrient cycles
and the physical structure of the soil (Suarez and Medina, 2001). Exotics are taking up more
land every year and edging out native species. These new techniques threaten the
environment as well as the more complex knowledge that was required to farm many varieties
of tubers and herd domestic livestock depending on the seasons. They also threaten local plant
biodiversity by encouraging only a few desired species. The current and future potential effects
on medicinal plant populations are so far unknown.
Carhuamayo has a significant language barrier between its oldest and youngest
generations. Most of the elderly people in Carhuamayo, who often have the richest TEKP,
speak Quechua, while young people speak Spanish. Few young people have interest in learning
21

Quechua, which they see as antiquated and unnecessary, and is only nominally taught in
schools. This language barrier puts a significant block against the transmission of TEKP between
generations.
With this language barrier come other issues of acculturation that threaten
Carhuamayo’s TEKP. Cultural differences are obvious when comparing people under 25 years
old with those over 50. Older women have a relatively uniform dress pattern of sweaters,
traditional skirt, manta around the shoulders, and a hat. Younger people are dressed in
Western outfits; jackets and jeans. Younger people also spend more time watching TV, using
the internet, and are more likely to have higher levels of Western-style education. These
differences create a cultural barrier that diminishes transmission of medicinal plant knowledge.
In light of the environmental problems in Carhuamayo and the threats to its TEKP, I
decided to undertake an ethnobotanical study of medicinal plants. With overgrazing, burning
of the pampa, invading exotics, and pollution, the native plant biodiversity is decreasing
(INRENA, 2008). It is important to identify and conserve the useful plants before they are lost
to changing land management and cultural environment. Migration of young people,
industrialization, marginalization of women, and the language barrier suggest that knowledge
of native medicinal plants and the landscape itself is dwindling in all but the older residents.
TEKP surrounding medicinal plants is important and may be lost in coming decades due to
modernization and economic globalization. Most ethnobotanical studies in South America have
focused on jungle or forest regions (Ladio, 2001, Thomas et. al., 2009). This is an opportunity to
learn more about the useful flora of the puna which has not received comparable attention.

3.3 Ethnobotany in Carhuamayo
This section will briefly review the major useful plants used by the people of Quechua
and mestizo heritage in Carhuamayo before examining medicinal plants as a perspective to
understand TEKP in this town.
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a. Food Crops
A variety of tubers are cultivated for home consumption and sale in Carhuamayo.
Often, home consumption is the most economic option for poor farmers, as potato prices are
low on the market and not worth the labor. Tubers are also high in calories and grow
abundantly at the high altitude. Though there are over 4,000 potato cultivars in Peru, most
small farmers in Carhuamayo grow 3-6 varieties a year to accommodate a variety of tastes and
uses (International Potato Center, 2014). The mealy textured yellow potato is good for daily
boiling and serving with lunch while chuño is a special frost resistant cultivar that is fermented
in a well for six months, then freeze dried in open air. Preserved chuño is a critical staple food
for the year leading up to the next harvest and lends an unforgettable smell to the weekly
marketplace. Oca (Oxalis tuberosa) and olluco (Ullucus tuberosus), two other kinds of tubers,
are also frequently found in family farm plots
Maca (lepidium meyenii) is a culturally important tuber that is also finding increased
interest on the international market. Maca is a small root that is labor intensive to grow and
harvest and requires many sunny days of air drying for preservation. It is a vitamin-rich food,
and has been used to treat anemia and impotence. Maca also feeds heavily on phosphorous
and potassium and needs acidic soil (Botanical Online). Many current maca fields are many
hours walk from town where the soil is not too depleted to grow it. It is a traditional breakfast
and festival food that is increasing in price as foreign markets, especially Chinese, take interest
in its nutrient and medicinal properties. This kind of bioprospecting could leave maca overextracted to feed larger external markets (Voeks and Leony, 2004). Native highland Peruvians
could soon be unable to afford or even find maca.
Farmland around Carhuamayo is community owned and organized. Each participant
household pays a fee to a village association to use a plot of land each year. The association
leaders, often elders, decide where the community will cultivate crops that year. The
community often plants, tends, and harvests together on mass work days where trucks are
sometimes available to haul tons of potatoes into town. The fields can be adjacent to, or
several hours walk from the town center depending on the rotation year. Community
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management and long term crop rotation is essential in a high altitude environment with poor
soil quality and a populace who is dependent on successful tuber harvests to survive.
b. Construction and Crafts
Carhuamayo lies above the tree line, so no lumber is locally available. Houses are
constructed of cinder blocks or adobe. A cinder block house is a greater status symbol because
it is more expensive and resistant to earthquake damage. Adobe is much more insulating in the
high plains climate.
Totora (Schoenoplectus californicus) is an aquatic sedge growing in the wetlands
immediately surrounding Lago Chinchaycocha that is important for basket weaving as well as
the construction of small structures and traditional canoes, and sale on the local and regional
market. It grows wild and has been traditionally managed by family groups (Banak, 2004). It is
threatened by encroachment of grazing animals and burning to produce new shoots in the dry
season.
c. Fuel
No local wood is available for cookstoves, so Carhuamayeños turn to other options.
Clumped sheep scat or takia is often burned. Wealthier families will buy imported fuel wood
from the weekly market or cook with propane stoves. Champa is the most popular choice for
cooking.
Champa is a dense, low-growing, combustible grass that is cut into squares and dried
along with its top layer of soil. The word refers to the block shape the specific species of grass
is cut into. It is burned directly to cook or boil water with many blocks of champa being needed
each day. The harvesting of champa is also community regulated. For example, each family in
2012 was allowed to harvest 1,000 blocks of champa from designated areas. It was not heavily
monitored, but families who were obviously storing much larger quantities of champa were
fined and faced social stigma. 1,000 blocks of champa were not enough for my host family to
comfortably cook with for a year and they often had to do the hard labor of collecting and
drying takia, or spend scarce cash to refill the propane tank to supplement their fuel.
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Despite harvest restrictions, champa is a dwindling resource that could result in a local
energy crisis. Champa is overharvested and Carhuamayeños are having to travel wider
distances to find it. In 2012, my host father and brothers had to walk several hours to find their
champa patch, to the back breaking labor of cutting it from the ground with hoes, then hire a
truck to bring the harvest back to town. If champa becomes so scarce as to be inaccessible to
most, the poorest people in the community will suffer greatly. In the cold, harsh, puna climate,
cooking is the only form of heating available in houses and hot food is crucial to personal
comfort. The staple tubers also require extended cooking times to be edible. They will either
have to spend many more of their waking hours collecting takia, or use small cash reserves to
purchase propane.
d. Medicine
Medicinal plant use in Carhuamayo is the focus of this study and the chosen means to
investigate TEKP in the community. Through participant observation, I regularly saw mothers
administering infusions, teas, and rubs made from local plants to sick family members. My host
mother was a local expert who would take me on walks with the sheep and point out all the
useful plants in the nearby area. The weekly market brings local and regional vendors in with
heaps of hand-collected native medicinal herbs. People would go to the vendors, normally
elderly women, and describe the illness they wanted to treat. The vendor would then assemble
the appropriate mix of herbs and sell them along with a preparation and treatment regimen.
The main street also had a medicinal plant seller present almost every day.
Medicinal plants were most often procured from the vendors at the weekly market. If
they were not available, the next most desirable course of action was to collect the useful
plants that grow wild throughout the town and private pastures. The least desirable and
infrequent recourse was to hike out into the hills or through the wetlands toward the lake in
search of the plant that would provide the needed treatment. Some only grow at higher
altitude and many hours hike away from town.
Local herbal remedies are used to treat a diversity of illnesses. Logically, the most
common treatments are for day-to-day ailments. It is more popular to use medicinal plants for
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stomach upset and cough and cold symptoms than for serious diseases. They are also used to
treat longer-term issues and promote the health of particular organs. For instance, older men
often drink infusions of kiwash (Chuquiraga spinosa) to promote good prostate function and
waguru (Austrocylindropuntia floccosa) is said to be effective against stomach cancer.
Medicinal plants are also used to treat psychological and spiritual illnesses (De Feo,
2003). These are “culture-bound illnesses,” which are unique to a certain cultural system and
may not be treatable in biomedical terms (Malthez-Stiefel, et. al., 2012). For instance, children
can suffer from “asusto,” which translates directly to “fright” and recognized by increased
agitation and anxiety. It is attributed to a range of causes, from changes in the weather to
negative thoughts and energies from others. “Mal aire,” which is “bad air” or “bad wind,” is
caused by contact with the spirit world without performing protective rituals involving a chant
and the burning of certain plants (Chasqui, personal communication, 2014). They are healed by
rubs and baths with a variety of local weeds. The concept of spiritual illnesses or illnesses of
bad intention is largely foreign to Western medicine, but common in high Andean cosmology
(De-la-Cruz, et. al. 2007).
The most important cultural and spiritual plant in the Andes is the coca leaf (Erythroxylin
coca). It has been surrounded by controversy in recent decades due to cocaine production and
the associated crime and strife that are carried along with it, though it has been used in its
whole form for centuries (Sanchez-Nieto, 2011). In the 1980’s and 1990’s, Sendero Luminoso
relaxed some of its Maoist convictions to become a drug cartel. They forced small farmers to
plant large amounts of coca for processing into cocaine and exportation. Andean farmers once
again found themselves caught between extremists and governmental drug enforcement
agencies. Coca leaf, a plant that has been culturally important for centuries, was illegal and
politicized (Mason and Campany, 1995). With the collapse of Sendero Luminoso in the 1990’s,
drug violence has diminished in Peru. Coca production is now regulated among small farmers
and consumed largely in its dried leaf form all over the Andes (Sanchez-Nieto, 2011).
Coca has a number of purposes for Andean peasants. When steeped in tea, it is a
powerful agent against sorroche, or altitude sickness. It is consumed as tea often by farmers as
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well as well-to-do tourists visiting mountain cities like Cusco. Coca is also chewed with lime as a
stimulant and appetite suppressant. Many farmers and shepherds depend on coca to give
them energy to get through a hard day’s work outside of town (Hanna, 1974).
There are important cultural and spiritual aspects to coca. It is passed around and
shared at community meetings, festivals, or whenever two friends meet on the road (Hanna,
1974). Giving and receiving and chewing of coca together is an important bonding ritual in the
Carhuamayo culture. It took this researcher a little while to realize how important it was to my
social acceptance to receive and visibly consume what tasted to me like dry grass clippings.
Coca is also a primary offering to the Pachamama, the Incan mother earth spirit and principle
deity (Hanna, 1974).
An example of an interesting mix of colonial and traditional cultures that involves coca
for spiritual purposes is the Holy Week celebration leading up to Easter. In name, it is about
Christianity and crucified icons of Jesus are paraded around during one day of the festivities.
However, the celebrations retain much more of a feeling of a fertility ritual and openly pray to
the Pachamama. Sheep and alpacas are decorated with fruit and plants, paraded around town,
and sacrificed during ritual feasting. Holes are dug and filled primarily with coca leaves, then
tobacco, sugar cane liquor, and aromatic herbs as offerings to the Pachamama. She is certainly
a festive deity. The varied uses of coca leaves are infused into every facet of life in
Carhuamayo, from the daily to the divine.
A wide variety of other medicinal plants are used in Carhuamayo. Some are exotic or
cultivated elsewhere in the country. Asian eucalyptus (Myrtaceae) is a now a popular timber
tree in lower elevations in Peru. Despite issues surrounding water use and invasiveness, it is
prized as a medicinal plant, with its leaves being widely prescribed and used in Carhuamayo for
respiratory illnesses. Most imported plants that are used are recognized for pharmacological
activity in their country of origin, reinforcing their value (Bennet and Prance, 2000). Other
medicinal plants are foreign, but naturalized and cultivated in town. The most common
example is chamomile, often consumed as an infusion to treat anxiety and stomach distress.
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There are also many native plants used in Carhuamayo. These include grasses, forbs,
shrubs, lichen, and even cacti that grow in the puna and surrounding hills. Eleven were used for
the survey and are described in the following section.

4. Medicinal Plants
Eleven medicinal plants were selected by the researcher for use in the surveys. The
sample size was chosen to have a sufficient number of species to determine differences in
knowledge, but not so many that people would be overwhelmed by the length of the survey.
Below is the local name, scientific name where available, and background information about
each plant. Identification assistance was provided by the SERNANP office in Junín. If not
otherwise cited, information on the plants was gathered from local experts.
1. Charcashini/Ortiga
Scientific name and description: Identified to Urticaceae, the nettle family. Charcashini
grows exclusively in between rocks and is a small herb with stinging hairs.
Uses and application: Either boiled in tea or used as a rub with warm water to cure
bronchial and cold symptoms.
2. Waguru
Scientific name and description: Austrocylindropuntia floccosa,family Cactaceae. A low
growing cactus with long spines and white hair. Found on hillsides and cultivated on top of
compound walls.
Uses and application: When boiled, the peeled cactus has an edible fruit. Spines are used
for piercing ears. They are cultivated along walls to form a living fence. When boiled, a
gum is produced that is used as a natural adhesive, or consumed to calm stomach distress.
A few women mentioned its usefulness in birth, but declined to give more information.
Several participants stated its usefulness in combatting stomach cancer.
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3. Garbanzo
Scientific name and description: Astragalus lusitanicus, family Leguminosae. A small herb
generously distributed around the pampa with white or yellow flowers.
Uses and application: Mashed and placed as a slave over broken bones to speed healing,
usually for animal use, especially sheep. Creates “drunkenness” and confusion in grazing
livestock if eaten.
4. Discursionera
Scientific name and description: Perezia multiflora, family Asteraceae. Low growing spiky
plant mostly found in disturbed areas.
Uses and application: Boiled in tea to treat cold symptoms. Used as a salve to treat
postpartum hemorrhage.
5. Antañawi
Description:Low growing, waxy leafed plant. One of the larger pampa forbs reaching up to
10cm in diameter, but often smaller.
Uses and application: Mashed with other infusions and used as a salve for topical treatment
of bruises. The root is boiled and the liquid ingested to encourage healing from internal
injuries, especially after surgery.
6. Caula Caula
Description: A low growing plant with a white daisy like bloom. Found at high altitudes
many hours walk from Carhuamayo.
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Uses and application: Primarily used to expel intestinal parasites when consumed as a tea.
Causes severe diarrhea and vomiting and can be dangerous if too much is ingested.

7. Yanten/Raiz de Adela
Description: A low growing forb with slightly fuzzy, but non stinging leaves. Plentiful in the
pampa near town.
Uses and application: Steeped in an infusion and consumed to treat cough and cold
symptoms.
8. Hircampuri or Zapatilla
Scientific name and description: Gentianella alborosea, family Gentianaceae. Found at
elevations a hundred feet above town, bunched in rocky areas.
Uses and applications: Boiled as a bitter tea to treat stomach illnesses and hypertension.
9. Kiwash or Huamantimpa
Scientific name and description: Chuquiraga spinosa, family Asteraceae. A thorny shrub
with red and orange flowers found a few hundred feet higher elevation above town.
Uses and application: Flowers are boiled in tea for prostate health and treatment of
prostate problems. Also consumed for ovary issues and menstrual cramps. Used as a fuel
wood for pachamanca, a traditional, ceremonial meal.
10. Rashta
Description: A lichen found several hundred feet above town on rocky hillsides. White or
light grey, growing in large or small bunches.
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Uses and application: Primarily used to create dyes for mantas, a traditional garment worn
by Andean women. A blanket like cloth worn around the shoulders for warmth or to carry
items. Secondarily used to treat respiratory illnesses. Steeped to form a bitter tea.
11. Piplisha
Description: A small yellow flower with eight petals. Abundant in the nearby hills at the
end of the rainy season (March-May) and absent all other times of the year.
Uses and application: Flowers are used to treat asusto in children. Petals and stems are
steeped in warm water to create a bath for the afflicted child.

5. Research Questions and Hypotheses
5.1 Research Questions
What is the state of local medicinal plant knowledge in Carhuamayo?
What factors influence medicinal plant knowledge?
Has medicinal plant use changed in recent years? If so, how and why?
5.2 Hypotheses
1. Older people are more knowledgeable than younger people about medicinal plants.
2. Less westernized (acculturated) people are more knowledgeable about medicinal plants.
3. Women are more knowledgeable than men about medicinal plants.
4. Long term residents of Carhuamayo are more knowledgeable than recent migrants.
5.3 Justifications of Hypotheses
1. This hypothesis was formed based on observed cultural differences between
generations in Carhuamayo and ethnobotanical literature. First, older people generally
know more than younger people in realms of traditional knowledge from experience
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and being alive longer. They have had prolonged contact with more members of the
community and have had more opportunities to learn (Caniago and Siebert, 1998; Voeks
and Leony, 2004). Also, there is a striking difference in lifestyle and interests between
people 40+ and <25 years old in town. These differences could significantly affect
traditional knowledge.
2. The second hypothesis closely follows the first. Acculturation entails adoption of
Western styles of education, work, and entertainment. I hypothesize that Western
influences take time away from traditional pursuits and erode traditional medicinal
plant knowledge (Laido, 2001; Voeks and Leony, 2004; Case, 2005; Rocha, 2005).
Younger people will sometimes purposefully avoid learning traditional knowledge to
seem modern and avoid being seen as backward (Ohmagari and Berkes, 1997).
3. Through participant observation and living in Carhuamayo for over a year before
beginning research, I hypothesize that women know more about medicinal plants than
men. They spend more time with children and almost exclusively manage family health
issues (Caniago and Siebert, 1998; Voeks and Leony, 2004; Voeks, 2007). Furthermore,
the medicinal plant vendors at the Friday market are all women.
4. The last hypothesis follows similar logic to the first. Recent migrants to Carhuamayo will
not have had as much time to absorb localized knowledge as people who had lived
there their whole lives (Alcaron, 1998; Voeks and Leony, 2004; Ceuterick, et. al 2011).

6. Methodology
First, baseline knowledge of medicinal plants in the Carhuamayo region was gathered.
This was accomplished by interviews and walks with key informants as well as analysis of a
rough plant database created by the Instituto Nacional de Recursos Naturales (INRENA) of Peru.
The key informants were local people considered to be particularly knowledgeable about
medicinal plants and herbal remedy vendors at the weekly market. Plant specimens were
collected during various hikes in the surrounding countryside under the guidance of key
informants.
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Three key informants emerged as the most helpful. They were all women. It was more
culturally appropriate for me to go for hikes and have long conversations with them than with
men. One was my host mother, who is a housewife in her late 50’s who participated in
agriculture and shepherding tasks. The second was a shepherd in her 30’s. The last key
informant was a medicinal plant vendor in her 60’s. She did not participate in hikes, but was
very helpful in identifying plants and helping to create a consensus of use. The collected plants
were pressed, preserved, and identified. They were also photographed in the field for use in
the ethnobotanical notebook strategy (Case, 2005).
The ethnobotanical notebook strategy uses photos, dried specimens, or a combination
of plants as a kind of quiz for study participants. Many lines of inquiry can be followed
regarding the plants, but the most common include identification, use, value, location, and
abundance. My study used photographs and participants were asked to identify the plant,
what illnesses it treats, and how it is used.
After a year in town, I conducted a small pretest of a dozen participants to gauge if my
survey answered the questions I wanted to ask, and if it was easily understood by
Carhuamayeños. I had to adjust some wording and the short answer questions to make it more
precise. See Appendix A for a copy of the survey.
I conducted my main survey from March-November of 2013. I wanted to understand
the effects of gender, age, acculturation, and migrant status on medicinal plant knowledge in
Carhuamayo. Participants were asked their age, gender, and if they are migrants or native
Carhuamayeños. Further questions determined the extent of medicinal plant use and its
changes with time in the participant’s life. They were asked if they cultivate medicinal plants,
who is in charge of family healthcare, how they deal with various healthcare issues, as well as if
and how their use of medicinal plants has changed. The interviewees were also asked if the
abundance of any medicinal plants they collect has changed, and in what timeframe, to attempt
to further illuminate changes in the use, importance, and state of medicinal plants in
Carhuamayo.
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Questions addressing acculturation were asked to assess how westernized the
participant is. Common acculturation indicators have been established in studies by Logan and
Morrill (1979) and Furusawa (2009) and were used as models in this study. Participants were
asked about media consumption (TV and internet), diet, profession, language spoken in the
home (Quechua, Spanish, or other), education level, and their dress was assessed.
A scale was produced to quantify acculturation (Furusawa, 2009). Each trait received an
acculturation score (Logan and Morrill, 1979). Speaking only Quechua in the home is worth 0
points, a mix of Spanish and Quechua 0.5 points, and Spanish only is worth 1 point. Every hour
of television watched daily values 0.1, and each hour of internet weekly 0.2. Very traditional
clothing values 0 points, intermediate 0.5, and very westernized 1 point. Traditional clothing
includes mantas and specific skirts for women, handmade sweaters and particular hats for men.
Jeans, t-shirts with logos, and sneakers are considered westernized. These data were evaluated
using a one-way ANOVA test to determine whether local medicinal plant knowledge is affected
by how westernized a person is.
I wish to acknowledge the assumption about traditionality I am making by attempting to
quantify acculturation in Carhuamayo. I only spent two years in the town and do not have a
complete understanding of its history and culture. Culture is collective and constantly changing
over the long term, so there is nothing that is strictly traditional or modern and a shapshot in
time can not describe the society as a whole (Albuquerque and Hanazaki, 2009). Nevertheless,
I think it is valuable for the purposes of this study to attempt to quantify acculturation, and the
contrast between what was at least until recently traditional and the imports from a culturally
coalescing world. As a foreign participant observer, in certain cases, it was clear to me what
aspects of the culture had been with Carhuamayeños for decades or centuries, and what likely
had appeared in recent decades. I was more interested in quantifying this most recent and
radical shift.
One of the clearest anecdotes I can provide was a brief conversation between my host
mother and my youngest host brother. My host mom asked him if pizza was like a kind of
sandwich, to which he rolled his eyes and explained pizza to her. She had never heard of the
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food before, and my little host brother was describing the benefits of pepperoni. There is an
observable and dramatic cultural gap between people in their 50’s and 60’s and those in their
teens and 20’s.
Centuries old impacts on cultural knowledge due to colonialism have been described in
the literature review and will be discussed. I could not find specific information on the
Carhuamayo area to be able to fully understand and quantify the dramatic cultural,
environmental, and political shifts that have occurred in the thousands of years people have
lived there. The changes of the past few decades were focused on because they were more
easily measured.
Photos of the medicinal plants identified as important by key informants were used with
the ethnobotanical notebook strategy to evaluate the familiarity of Carhuamayo residents with
medicinal plants (Case, 2005). At the end of a survey, each interviewee was shown photos of
the specimens and asked to identify the plant and elaborate on its uses, what illnesses it treats,
how it is administered, and where it can be collected. Medicinal plant knowledge was
evaluated using the number of correct identifications of the photos and uses. I am assuming
that there is a culturally correct answer for each answer, which will be provided by the
consensus of local experts (Reyes-Garcia et. al, 2007). This is the “cultural consensus model,”
which states that, “the correspondence between the answers of any two respondents is a
function of the extent to which each answer is correlated to with some truth” in a cultural
context (Furusawa, 2009). One point was awarded for proper identification of the plant, and
another 1, 0.5, or 0 points for its uses, depending on the completeness of the answer. There
were 11 specimens, so a range of 0-22 points was possible.
A variety of native and exotic medicinal plants are used in Carhuamayo, from local herbs
to eucalyptus leaves. The 11 specimens for the ethnobotanical notebook strategy were
selected because they are native and grow commonly in town to within a few hours hiking
distance. These plants will more accurately measure local knowledge than testing with species
found in distant locations and imported from other areas.
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The neighborhoods of Carhuamayo differ in urbanization and socio-economic status. To
obtain a representation of the town, each neighborhood was sampled in numbers proportional
to their contribution to the total population. Within each neighborhood, the sample was
randomized. I used municipal population data and randomly selected the people to be
surveyed. This tactic was somewhat successful since the people selected to be surveyed that
day were not always home. If they randomized person couldn’t be found, I had to survey
someone else in the neighborhood who was willing to talk with me. I took care to examine the
municipal data and survey the neighborhoods as proportionally as possible.
I conducted 93 total surveys. Twenty five were in the neighborhood of Chopimarca, the
urban center with the highest concentration of businesses and people. Both Santa Rosa (8
surveys) and Buenos Aires (16 surveys) immediately surround Chopimarca. They are highly
developed for the area and mostly have paved roads. All of the previous neighborhoods
mentioned tend to have better access to schools and are more socioeconomically advantaged.
Santa Maria (9 surveys), Chibian (5 surveys), and Jorge Chaves (2 surveys) are smaller, suburban
neighborhoods around the urban center. These neighborhoods have middling access to
services and are in the middle range of the socioeconomic spectrum of Carhuamayo. I
conducted fifteen surveys in Wachak, a rural area immediately outside town. There is a
sizeable amount of people in this neighborhood, but they become more spread out. Grazing
animals are more common and roads are unpaved if they exist at all. Quilcacancha (7 surveys),
is similar to Wachak, but smaller. It is north of the urban center, and east of Wachak,
diminishing toward the lake. The people in Wachak and Quilcacancha have low access to
services and the most poverty. I was unable to determine the origin of six of the study
participants. I either did not properly understand and record what they said, or they gave me a
name that was not present in municipal records. It is possible that some areas could be
referred to by different names and I was not familiar with all the variants.
The survey results were evaluated to determine any statistically significant differences.
The influence of age on medicinal plant knowledge was evaluated with a Pearson correlation
(r).
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Differences between men’s and women’s medicinal plant knowledge was analyzed with
an independent groups t-test (t) to determine the effect of gender. The impact of migration
was examined in the same manner, since both variables contain two distinct groups. For all
statistics, the significance level p<.05 will be used.
Knowledge based on the proximity of the plants from town was also analyzed. Plants
were organized into four groups based on walking time to encounter them from town since
vegetation surveys were not a part of this study. Plants found in urbanized areas were
classified as “town.” Those in the outskirts or within a 20 minute walk of the center were
“near.” The plants found an hour to two hours walk from town were classified as “far,” and the
only specimen that required several hours of walking to find was “very far.” The sum of the
points earned through correct identifications for all surveys were used to compare levels of
knowledge between plants.
All the factors were processed with a multiple regression analysis to determine which
factors carry the most weight in altering the amount of medicinal plant knowledge an individual
has. In addition, where there were sufficient participants to justify a factorial ANOVA with at
least 10 participants per cell, various combinations of the quasi-independent variables were
combined to test for interactions. For this purpose, community members were placed into
three age groups <25, 26-49, and 50+. The other independent variables are categorical.

7. Results
Welch t-tests were run and box plots made in the R statistical program to compare the
binary variables. Traditional knowledge levels were determined by the score in the plant quiz
and number of plants mentioned in the free listing exercise.
Males and females were compared and not found have a statistically significant
differences in quiz or free listing scores. The overall significance level for this study is p<.05 and
the significance between genders was 0.194.
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Figure 3. Comparing Genders with Medicinal
Plant Quiz Score in Carhuamayo, Junin
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Fig. 3 A comparison of female (f) and male
(m) ethnobotanical quiz scores.

Whether or not an individual had migrated to the community vs. permanent residence
also had no significant impact on medicinal plant knowledge as measured by this study. As
shown in the boxplot, native Carhuamayenos had slightly more knowledge than migrants, but
the Welch t-test of p=0.75 is not statistically significant.
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Figure 4. A Comparison of Migrants and Natives
of Carhuamayo in Medicinal Plant Quiz Scores

Fig. 4 Migrants to Carhuamayo (n) and those born in the town or
who had migrated before 6 years old (y).

Ethnobotanical knowledge and education level did not follow a uniform trend. There
was a drop in quiz scores at the highest education level, but it was only represented by two
participants and therefore can not be statistically analyzed.
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Figure 5. Comparison of Medicinal Plant Quiz Scores
and Level of Formal Education

Fig. 5 0= no Western education, 0.2=partial or complete
primary school, 0.4=high school, 0.5=vocational school,
0.6=university, and 0.8=post graduate

Age compared to quiz score were graphed with a scatter plot. A Pearson’s productproduct
moment correlation was performed with a result of 0.449. This slightly positive relationship
rela
between age and ethnobotanical knowledge was not significant enough to explain knowledge
differences resulting from life experience. It does not seem that there is a dramatic
generational difference in ethnobotanical knowledge.
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Figure 6. A Comparison of Medicinal Plant Quiz
Score by Age of Participants
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The same tests were performed comparing the variables with scores from the free
listing exercises and no statistically significant differences were found.
Acculturation was also scaled and quantified and compared to medicinal plant quiz
scores. The Pearson Product Moment correlation between acculturation level and quiz
performance was -0.300, slightly negatively correlated.
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Variables were plotted against each other to determine if there were significant effects
resulting from the composition of the data groups and no statistically significant differences
between compared variables were observed. For instance, perhaps the females surveyed were
generally younger than the males and knew less overall because of the age differential. Or,
most of the migrants had moved to Carhuamayo when they were very young and therefore the
migration effect was limited. The rough data was further examined and additional graphs
created and no meaningful trends or statistical significance were found.
Livelihoods of participants were plotted against quiz scores. For the purpose of this
study, livelihood is defined as the primary means by which a person earns their living. To better
understand trends, similar livelihoods were combined into categories; agriculture, shepherds,
42

store owners/workers, skilled laborers, laborers, domestic workers, missionaries, students, and
professionals. People who earned their livelihood in agriculture farmed rotating tuber fields.
Shepherds herded sheep and alpacas, ffollowing
ollowing the grass with the seasons. The store category
included workers and owners of physical stores, street vendors, and restaurant owners. Skilled
laborers included mechanics, construction bosses, and tailors. Laborers worked entry level
construction
n and maintenance jobs. Domestic workers were most often women who described
themselves as housewives, though this role often involves some agriculture and shepherding
work as well. There was one missionary in town who was surveyed. The students were
between
tween upper primary and university levels. Finally, the pr
professionals
ofessionals included anyone who
has completed
ted university degrees, such as nurses, engineers, school administrators, and
lawyers. The quiz scores for each livelihood group were averaged to produce the following
ranked results.

Quiz Score

Fig. 8 Average Medicinal Plant Quiz Scores Compared Between
Participants Organized by Livelihood
18
16
14
12
10
8
6
4
2
0

Livelihood
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The medicinal plant vendor surveyed had the highest quiz score out of averaged
livelihoods with 17 out of 22. Agricultural workers had an average of 14.6, domestic had 13.7,
skilled laborers 13.6, shepherds gained 13.2, store owners and workers scored 11.1,
professionals averaged 9.9, laborers received 9.5, students 7.3, and the missionary scored 2
points.
The top ten test scores of participants organized into livelihood categories display a
diversity of knowledgeable Carhuamayeños that is not apparent in the averages (Figure 9).
They are as follows:

Figure 9. Ten Highest Quiz Scores Sorted By Livelihood
Profession

Quiz
Score

Skilled

22

laborer
Agriculture

20

Domestic

20

Domestic

20

Store

19

Domestic

18

Shepherd

18

Student

18

Student

18

Domestic

17.5
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The ten lowest test scores are displayed in Figure 10 below:
Figure 10. Ten Lowest Quiz Scores Sorted by Livelihood
Profession

Quiz
Score

Student

0

Professional

0

Student

1

Store

1.5

Missionary

2

Student

2.5

Student

3

Student

3

Skilled

3

Laborer
Student

3.5
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Quiz scores were used to measure knowledge differences that depended on distance of
the medicinal plants from town.
Figure 11. Sums of Total Scores For Each Plant
Grouped into Proximity Categories
Categories, and Quiz Score

Su
m
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res
by
Pla

Distance From Town

The ten highest, middle, and lowest scores were also analyzed against the above
variables to see if there were any illuminating trends. The graphs and trends supported the
above results. One factor that had previously been obscured was that there were more
mo eight
women and two men in the highest ten group. Women also were the majority in the lowest
group (six to four) and slightly under half in the middle group (four to six). More women were
surveyed in total than men, but there were many more in the hig
highest group.
Open ended questions were asked during the interviews to obtain qualitative data.
Participants were asked about their strategies for dealing with illnesses. Twenty three percent
of participants relied principally on medicinal plants to trea
treatt illness. When asked why they
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preferred herbal cures, many participants responded with negative feelings toward pills and
“chemicals.” There is a sentiment in Carhuamayo that synthetic pills and drugs are harmful to
the body and carry more side effects. To paraphrase, they preferred a “natural” cure that is
closer to the earth. This feeling has been echoed in other sites in the Peruvian Andes (MalthezStiefel et. al., 2012). Others said that they are confident with herbs and can treat the illnesses
they encounter. For others, western medicine from the health post or pharmacy was simply
too expensive while plants are available for free. Lastly, a few shepherds mentioned that the
health post and pharmacies were simply too far away to access while tending their animals.
Forty three percent of participants relied solely on western style medicine to treat
illnesses. They often said that they trust their health to doctors and pills cure illnesses more
quickly than medicinal plants. They also stressed the difficulty of hiking and finding plants in
the countryside while western medicines were widely available in town.
The remaining 34% of participants practiced complementary medicine; turning first to
medicinal plants to treat illnesses, and moving to the health post if it wasn’t remedied. These
people often expressed an affinity for medicinal plants and desire to avoid “unnatural”
chemicals. They also believed that western medicine is useful when a malady couldn’t be cured
by plant treatments.
In the second open ended question, participants were asked if their medicinal plant use
had changed over time. It was difficult to communicate specific periods of time, so participants
were usually asked to reflect on the conditions in their youth/young adulthood where
applicable. Individuals under 20 were not asked this question since it assesses change over
longer periods of time. Twelve percent of people surveyed said that they use medicinal plants
less than they did previously. Most participants who responded this way said it was due to
medicinal plants being harder to find, fewer vendors at the market, and global climate change.
Others said that pills were more effective and easier. A few said that they had previously lived
in very rural areas where medicinal plants were plentiful and it was difficult to get to the health
post. Thirteen percent of the participants said they use medicinal plants more than they had
previously. Participants said that there are now more diseases than before and several
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indicated global climate change as the cause. Others said that they have learned more about
medicinal plants as they’ve aged and find them healthier and more effective. Fifty four percent
of participants said that their personal medicinal plant use hadn’t changed over time, and 20%
either didn’t know or didn’t respond.
Participants were also asked if they believed that medicinal plant use in Carhuamayo
had changed over time. The same conditions as the previous question apply, where time is a
flexible concept and individuals under 20 were not asked. 41% of respondents thought that
medicinal plant use in Carhuamayo had decreased over time. Popular reasons given were the
efficacy and ease of using Western pharmaceuticals compared with collecting/buying and
preparing herbal remedies. Many also said that presently, there is less medicinal plant
knowledge in Carhuamayo. Others mentioned that it has become more difficult to find plants.
Reasons given were global climate change and application of chemicals to agricultural fields.
Five percent of participants said that medicinal plant use had increased in Carhuamayo.
Some reasoned the increase was due to a rise in chronic illnesses like cancer and gastritis.
Others expressed a lack of faith in Western pharmaceuticals and believed that medicinal plants
are more effective. A few stated that the preference for medicinal plants was economic or due
to distance of the health post. Thirty two percent of the participants said that medicinal plant
use has remained the same over time and 21% either didn’t respond or didn’t know.

8. Discussion
It was unexpected that none of the proposed hypotheses were fulfilled. Many
ethnobotanical studies have documented dramatic differences in medicinal plant knowledge
between men and women due to community gender roles (Caniago and Siebert, 1998; Voeks
and Leony, 2004; Voeks, 2007). Studies have also found significant differences between
generations; which are often attributed to globalization and acculturation (Ohmagari and
Berkes, 1997; Laido, 2001; Voeks and Leony, 2004; Case, 2005; Rocha, 2005). These
characteristics were not present in Carhuamayo, despite strong acculturation pressures.
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Though knowledge differences between men and women in ethnobotanical studies are
common, they are highly dependent on the structure of the society that is being studied.
Familiarity with different medicinal plants is common in cultures that have women working in
home gardens and swidden agriculture while the men work farther away in hardwood forests
(Voeks, 2007). The dramatic difference in gender roles present in some places was not present
in Carhuamayo. Men and women have different roles and a strong machismo attitude exists,
but both participate in activities that would influence medicinal plant knowledge and contact,
such as herding animals, agriculture, and childcare. It is possible that the spheres of experience
of both genders are not divergent enough to create significant differences in this particular
realm of traditional knowledge.
It was particularly surprising that there was not a larger knowledge difference between
generations in Carhuamayo. There are strong globalization factors at work in the form of
media, fashion, medicine, and education as well as dramatic differences between the
appearance and lifestyles of old and young people. There are several historical themes that
could help explain the uniformity of knowledge.
One possible explanation for the lack of knowledge differences is that robust medicinal
plant knowledge in Carhuamayo had eroded before the older people in the study were born. I
was unable to determine the complete past heritage of medicinal plant knowledge and
application in my research. Perhaps it was much greater in previous generations but forces as
old as Spanish colonialism and acculturation as well as more recent post-independence policies,
terrorism, and economic changes have resulted in the loss of historic medicinal plant
knowledge.
The impacts of colonialism in the Andes were wide ranging and severe. Reduccion
policies relocated entire populations and reorganized their social structure away from ayllus
(Jamieson, 2009). Hundreds of years of state sponsored evangelization undermined traditional
religion and ways of relating to the earth. Forced labor in mines killed many and displaced
more to camps or through flight. These policies were specifically created to extract resources
and subjugate the indigenous population (Wernke, 2007). This level of long-term
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marginalization could have decreased TEKP in the Andes by taking people out of their local
context and making meaningful transmission impossible.
Modern forces, particularly terrorism and conflict with the army in the late 20th century
could also have contributed to the loss of medicinal plant knowledge. Entire towns were
massacred or displaced and people fled the Andes at a dramatic rate (DeLong, 2009;Mason and
Swartzfager, 1989;Sanchez-Nieto, 2011). People also moved to Carhuamayo from more
isolated towns in large numbers. Villagers were unable to safely leave the confines of town,
making medicinal plant collection nearly impossible (Brookfield, 2001). There are many older
people in Carhuamayo still dealing with PTSD from living through those events (personal
observation, 2011-2013). All the migration and displacement of people may have prevented
the establishment of strong local knowledge. It is possible that a generation missed out on
learning about their place in a deep way, and therefore medicinal plant knowledge was
diminished and has become more even.
Most study participants said that they learned about medicinal plants from their parents
and grandparents at home. Carhuamayeños could be learning the basics about herbal
remedies from being treated as children and no more. It is possible that the knowledge
necessary for further specialization only held by a few people.
Nearby mining operations could have contributed to loss of medicinal plant TEKP.
Dramatic changes in floral biodiversity over the past several decades could contribute to the
uniformity of medicinal plant knowledge. INRENA (2008) reports that floral and faunal diversity
in the Reserva Nacional de Junín has decreased by 80% in the past 20 years, likely due to mining
pollution. If biodiversity has declined so much, it is likely that many medicinal and useful plants
were lost as well. It could be that the only medicinal plants remaining are the most hardy,
weedy ones that prefer disturbed areas in and around town. Having only 20% of the species
remaining leaves much less room for large differences in knowledge between local people. It
could be that most or all remaining medicinal plants have been identified and widely shared
because such a limited pool remains. Researchers would have to investigate historical plant use
and species that are now absent from the area to determine if this is a factor.
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Climate change could affect medicinal plant availability and general biodiversity in the
region. The increasing variability and unpredictability of seasons described by town elders
could change vegetation composition as well as the accessibility and abundance of medicinal
plants. Plants growing on the puna are adapted to a dramatic wet/dry seasonality and if these
conditions change plant composition and abundance may change as well. Some plants only
appear at certain times during the seasonal cycles and may disappear altogether if the
conditions necessary for their growth are not met. This study did not determine what amount
of floral biodiversity has already been lost due to regional climate change. Nevertheless, it is a
force that is altering the ecosystem and must be considered.
Exotic medicinal plants are abundant and frequently used in Carhuamayo. The use of
Asian eucalyptus (a variety of Myrtaceae) for every day respiratory illnesses is an excellent
example. Chamomile (Matricaria recutita) is also used frequently as an after dinner beverage
for its stomach calming and relaxation properties. Use of exotic plants in the daily culture
shows us that Carhuamayo has been influenced by the globalized world and is evidence of
acculturation. With the native pharmacopeia decreasing, imports may become more appealing.
Other ethnobotanical studies have mentioned the ratio of Spanish vs. Quechua names
for plants as an indicator of the age and health of medicinal plant knowledge (De-la-Cruz, 2007).
In this study, 40% of the plants had Quechua names while 60% were Spanish. The quantity of
Spanish language names could indicate that the knowledge has been historically undermined
and any current generational losses are relatively minor.
There is significant generational change in Carhuamayo that makes it challenging to
analyze traditional knowledge through age groups. There are very few adults in their 20’s living
in Carhuamayo due to a lack of job opportunities and institutions for higher education. The
town is largely comprised of couples in their 40’s, their small children, and their parents. The
outmigration of this age group would likely disrupt the transmission of knowledge through
generations, but was not evaluated in this research (Canales-Martinez, et. al 2006). Also, the
young adults of this age group still living in Carhuamayo demonstrate more traditional interests
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by not pursuing work or an education outside of their hometown. This attitude may not be
representative of the age group as a whole.
I interviewed nine people in their 20’s in this study. Eight of them were women and
most pursued traditional lifestyles of livestock herding and early child bearing. The young
adults of similar ages that have left Carhuamayo have likely spent more time in Western
education systems and are more familiar with the world outside of town. This missing group
could provide clues to the lack of the apparent generational knowledge gap. Where would
their amount of knowledge fall in the spectrum? How would they value medicinal plants?
Identifying knowledge differences in native Carhuamayeños and migrants was more
complicated than anticipated. Some study participants had moved to Carhuamayo at a young
age. While technically migrants, they would have had many of the same experiences as a
native, but how would a researcher determine an appropriate or meaningful length of
residency? For this study, I determined that migration was significant only if they had arrived in
Carhuamayo after reaching 5 years old since many people mentioned they learned about
medicinal plants while being treated by their parents as a child. Since 57% of Carhuamayeños
use medicinal plants, it is possible that the practice is common enough at a diminished level
that most migrants readily acquire general medicinal plant knowledge.
It was hypothesized that larger amounts of time spent in the Western education system
would correlate with decreased knowledge of medicinal plants. Many researchers have
supported the theory that Western education erodes traditional knowledge because it takes
time away from its practices (Ohmagari and Berkes, 1997). In this study, medicinal plant
knowledge remained stable as education level increased. A drop in knowledge was apparent at
the post graduate level, but only two participants had that amount of education and it is an
insufficient sample size from which to draw conclusions.
A possible explanation for this trend could be the way the data were organized. Most
importantly, the participants were not categorized by age within the education groups. For
instance, the group that had only attended primary school was largely filled with young children
still in school, and elderly people who had not completed their education beyond that level. I
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would hypothesize that the oldest people with the least western education would know the
most about medicinal plants, but their high scores were cancelled out by children who would
not know much due to a lack of experience. Though this might be incorrect since the
correlations between age and knowledge were not significant.
Other ethnobotanical studies have reported no statistical significance between age,
gender, education, and birthplace in populations studied, though it is not the norm. For
example, Canales-Martinez et. al. (2006) found no significant difference in any of these groups
in a study in Mexico and hypothesized that community unity and sharing of knowledge in the
small town was the reason. In a study of a different part of the Andes of Peru, Rocha (2005)
found that “ethnobotanical knowledge is uniformly shared and has a collective quality.” ReyesGarcia (2003) also found that ethnobotanical knowledge was shared equally among a
community of Tismane people in Bolivia). These studies were conducted in smaller and more
isolated communities than Carhuamayo, which is bisected by a major highway.
Nevertheless, one cannot assume that similar forces are absent in Carhuamayo.
Prominent features of Andean culture are networks built by reciprocity and kinship (Jamieson,
2007). There are strong community ties and organizations in town. There is a Comunidad
Campesina (collective of farmers and shepherds), several Clubs de Madres (Mother’s Clubs), as
well as organizations for parents of school children, churches, nutrition support groups, and
more. Carhuamayo is a community where most people know each other, despite its size. It is
possible that the interconnectedness of the residents of Carhuamayo could unite them
sufficiently to pass around medicinal plant TEKP. This is especially likely in the Mother’s Club,
farmer’s collective, and nutrition programs since they concern care of children and families and
working with the land.
Clear differences in knowledge were observed when the survey participants were
separated into livelihood groups. It was expected that the medicinal plant vendor would have
the highest score when compared to the averages of the other groups. It was also not unusual
to find that agriculturalists and shepherds had high scores since both are professions based on
the land. These jobs also take people far from town at times where pharmaceuticals are
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unavailable. In open ended interviews, shepherds often mentioned that they relied on
medicinal plants in the campo where nothing else was available.
Both domestic workers and skilled laborers had high to moderate and almost equal
scores. This suggests that medicinal plant knowledge may not be gendered in Carhuamayo as
was hypothesized. Domestic workers (usually housewives) spend a lot of time doing household
chores, childcare, and often tend a small potato field and a few animals. Childcare and contact
with the earth and livestock may contribute to increased medicinal plant knowledge.
Culturally, herbal remedies were often preferred to pharmaceuticals for children and many
common cures grow wild in local yards, where mothers would have access to them. Local
medicinal plants can also either be harmful to, or used in treatment for livestock and
knowledge of them is helpful for household level husbandry.
Eighty-eight percent of the skilled workers surveyed were male and they scored almost
as well as the domestic workers group that is mostly female. It was surprising to me that
mechanics had nearly equal medicinal plant knowledge as housewives. This supports the idea
that gender is not a significant variable when considering medicinal plant knowledge in
Carhuamayo. The overwhelming majority of respondents said that they learned about
medicinal plants from their mothers or grandparents when they were young. Perhaps young
boys and girls are taught equally during treatment of childhood illnesses and retained similar
knowledge, even though women may utilize it more as adults.
Examination of the ten highest and lowest scores when grouped by livelihood was
illuminating. The top ten scores had six of the ten livelihood categories represented, which
demonstrates that a diverse group of people have relatively high levels of medicinal plant
knowledge. It was striking that the medicinal plant vendor was not present on the list, though
she had a high score (17) compared to the overall average of 11.4. This may indicate that
medicinal plant vendors are not the best sources of medicinal plant information. Four of the
highest slots were occupied by domestic workers whose livelihood category placed third
overall. Housewives could be an interesting population to examine further to learn more about
specific medicinal plants around Carhuamayo.
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Although two students placed in the top ten, six of the ten lowest scores were students
as well. As stated above, most respondents learned about medicinal plants from their mothers
and grandparents in childhood, and most students are young people. Their low quiz scores
would indicate that this knowledge is not being transmitted as effectively as it had been in
previous generations. It should be noted that these are students as defined by Western style
education systems, and not young people out learning traditional herding or farming
techniques with their parents. Traditionally educated children are a minority due to
government mandates on attending school through the primary level. Western style education
has been shown to erode TEKP by taking children out of their natural environment and into the
classroom (Ohmagari and Berkes, 1997). I do not mean to romanticize the life of a young
person herding sheep and alpaca on the cold high puna, but adopting Westernized classroom
education likely diminishes opportunities to learn local plant knowledge. In Carhuamayo, we
are seeing a generation with more generalized and global knowledge than TEKP.
The rest of the lowest scores were from people from different livelihood groups. There
will be natural levels of variation in knowledge in each group. The missionary especially could
not be expected to have a high score as she was a recent migrant to town to conduct her work.
Results were as expected when the quiz scores were used to evaluate knowledge based
on the plants’ distances from town. The plants located in the urban area (ortiga, waguru,
discursionera, and garbanzo) had the highest amount of correct identifications. The spread of
the scores was not large, indicating that these plants are familiar to many people. Plants
classified as “near” (antañawi, yanten, and kiwash) had a much larger standard deviation and a
lower level of recognition. This could be due to a highly recognizable ceremonial plant, kiwash,
being grouped with lesser known plants that solely have medicinal purposes. The “far” plants
(hircampuri and rashta) were recognized less frequently and also had a smaller standard
deviation. It could be that the plants at that distance are almost exclusively known by
community members who have higher levels of medicinal plant knowledge. It may also
indicate that medicinal plant knowledge is widely shared at that level.
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It was revealing that the plant Caula Caula had such low levels of recognition among
Carhuamayeños. Most participants did not recognize the plant and those that did responded
with a variety of names and uses, from curing blindness to expelling intestinal worms. It is a
plant that is only found several hours hike from town during the wet season. This seasonality
and distance suggests that knowledge of the Caula Caula is specialized among those who rely
on medicinal plants to treat specific illnesses or who work far from town, such as shepherds.
The lack of recognition of this plant could be indicative of a shift away from historic lifestyles
based on the land toward the town and market economy. Discursionera, waguru, and
garbanzo are examples of medicinal plants that grow wild in town as weeds and were among
the most recognized, likely due to their proximity as much as usefulness (Reyes-Garcia, et. al.
2007). Other studies have found that valuation of a medicinal plant is highly correlated to its
ease of access (Thomas, et. al. 2009).
It would be illuminating to interview people who had left Carhuamayo after high school
to pursue higher education, and had not returned. This separation from specific place and
increased western education could be expected to affect medicinal plant knowledge gained as a
young person. The migration of young people from Carhuamayo to pursue other opportunities
could greatly affect the transmission of many forms of traditional knowledge.

9. Conclusions
The first research question of this study asked, “What is the state of local medicinal
plant knowledge in Carhuamayo?” This proved to be complicated question to answer. Through
participant observation, most households I interacted with used medicinal plants every day in
infusions and rubs. I observed the weekly medicinal plant vendors giving advice and doing a
healthy business. This may reflect that I primarily lived and worked in the most rural areas of
town. A randomized survey of the entire urban area revealed that only half of the population
use medicinal plants. The future of medicinal plant knowledge in Carhuamayo is not promising
since development, pollution, acculturation pressures, and environmental changes are
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intensifying and TEKP is not being transmitted as strongly as in the past. It appears that
medicinal plant knowledge and use continues, at least among a portion of the population on a
daily basis, but is not as rich or diverse as it may have been among older generations in town or
in the past.
The second research question was, “What factors determine how much someone knows
about medicinal plants?” Unexpected conclusions were reached regarding this question. No
statistically significant trends were found regarding gender, migrant status, or age on medicinal
plant knowledge. This prompts interesting questions about what factors were important, if not
those typically cited in other ethnobotanical studies? Upon further examination, differentiating
residents by livelihood provides insight. Livelihoods separated along gender lines had similar
scores, indicating that medicinal plant knowledge in Carhuamayo is not strongly gendered.
Younger livelihood groups (students) had lower scores, which may indicate a lack of
transmission and time spent away from traditional life and acculturation into Western media
and education. The lack of meaningful relationships within the data could demonstrate that
Carhuamayo is a community that widely shares its knowledge. It could also indicate that social
and environmental forces have eroded medicinal plant knowledge to such a degree that most
people share the basic information that remains.
The final question to frame the study asked, “How and why has medicinal plant use
changed in recent years?” Most of the answers to this question came from the short answer
portion of the survey. Fifty nine percent of Carhuamayeños reported that medicinal plant use
has been steady over time and just over half of the population still used medicinal plants. Forty
one percent said the practice had decreased with time. In recent decades, pharmacies and a
health post have come to Carhuamayo and pharmaceuticals have replaced medicinal plant use
among some residents. Residents also reported that medicinal plants had become more
difficult to find due to climate change and application of agrochemicals. More people use the
plants as complimentary medicine, blending ancient and modern practices.
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TEKP is by definition unique to a specific area. Thus, local context is crucial to
understanding the state of TEKP, and cannot be extrapolated to evaluate the condition of other
areas (Zarger and Stepp, 2004).
This study explored facets of medicinal plant knowledge in Carhuamayo and has raised
additional questions warranting further study. These include: 1) What effects have the
widespread and increasing use of agrochemicals had on medicinal plants? 2) What is the status
of other forms of traditional knowledge in Carhuamayo, such as agriculture and tuber cultivars,
or managing the grasslands with grazing? 3) How might medicinal plant knowledge change in
the future? 4) What was the extent of medicinal plant knowledge 50 years ago before
widespread mining and terrorism? Or 500 years ago before Spanish colonization and the
collapse and enslavement of indigenous populations? 5) How might medicinal plant knowledge
and use differ in nearby towns that face different social and economic pressures?
I conclude by offering a few recommendations that might contribute to preserving
medicinal plant TEKP in Carhuamayo. The first is to use the growing market economy and
migration of people to Lima as an opportunity to preserve or expand medicinal plant
knowledge and use. Many Andean people have recently moved to large coastal cities and bring
their high mountain culture and traditions with them. Medicinal plant cultivators and collectors
in other nearby states ship some medicinal plants to Lima (Rehecho, et. al. 2011). In addition,
Andean people who migrate as far as the United Kingdom retain some medicinal plant
knowledge and continue to use herbal remedies with the new plants available to them
(Ceuterick, et. al. 2011). This suggests that it might be possible to develop and market
medicinal plant use in Carhuamayo, particularly since it is located along a highway to Lima. As
heath posts become more common in the countryside and more people settle in cities,
marketing of medicinal plants to urban residents could be a way to keep traditional uses alive.
Another issue that migration creates is the abandonment of agricultural land. Local flora will
establish on abandoned fields and could make medicinal plants more accessible from town.
Collection of these plants could be a less labor-intensive livelihood option for the people
remaining than tuber cultivation.
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The development of medicinal plant market demand will require developing local
medicinal plant harvesting, management, and cultivation capabilities to avoid unsustainable
harvesting and resource exploitation. The dwindling supply of maca available to local
populations in Junín illustrates how market demand can deplete a local resource. Nevertheless,
the people of Carhuamayo have proven that they are able to manage their land well through
rotating potato harvests. If managed carefully and effectively, the export of medicinal plants
could help maintain medicinal plant knowledge and use. Marketing and creating products from
medicinal plants could also provide an incentive to conserve species and generate income for
the community, particularly for women who are often the primary collectors (Alcaron, 1998).
Another recommendation is to document medicinal plant TEKP in the Chinchaycocha
valley. The plants of the puna have not been thoroughly studied from an ethnobotanical
perspective and the Reserva Nacional de Junín is home to unique species. It is important to
understand the area and its resources before they are irrevocably changed by escalating human
impact. The local branch of INRENA has conducted some surveys and identified many of the
local plants. There are also sophisticated agrarian universities in Lima, which is only eight hours
away by car. Thorough plant identification and interviews with key informants could preserve
this knowledge in a stable form as culture continues to shift.
It is possible that there will be a resurgence of interest in TEKP from Carhuamayeños in
the future. There have been many instances in North America of native groups fighting to
preserve their traditions after a period of forced or voluntary acculturation. The people of the
Andes will likely come to see the negative aspects of Western culture and begin to reevaluate
the worth of their TEKP. We must work to preserve it until more people assess their values
outside of the lure of Westernization.
The human world is more interconnected than it has ever been before. Where cultures
once developed in their own ecological and social context, we now see global goals for
development and lifestyle. As cultures coalesce, site-specific perspectives and knowledge are
lost. It is critical to preserve cultural and biological diversity for our own sakes. Study of
traditional knowledge and medicinal plants has the potential to uncover novel treatments for
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illnesses. Perhaps more importantly, this field of research provides an understanding of a
different perspective on land management and environmental relationships.
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11. Appendix A
Medicinal Plants Survey in English
Medicinal Plant Survey
“Hello, my name is Anastasia Orkwiszewski and I am doing research about medicinal plants in
Carhuamayo. I’m hoping to use the results of this research to preserve medicinal plant
knowledge in our region and learn more about it. Thank you for participating.”

1. ¿What is your name? __________________
2. ¿How old are you? ______

3. ¿Male/Female? ______

4. ¿What is your profession? _______________________________

5. ¿What language do you speak at home?
 Spanish
 Quechua
 Other __________
6. What is your highest level of education?
 Elementary
 High School
 College
 Post Graduate
 No formal schooling
7. Were you born in Carhuamayo? _____
8. How many hours a day do you watch television? ______
9. How many hours a week do you use the internet? _____
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10. What do you do when someone in your house gets sick? Go to the health post? Treat
at home? Why and under what circumstances?
______________________________________________________________
______________________________________________________________________
______________________________________________________________________

11. Do you use medicinal plants? Which ones and for what illnesses?
_______________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
12. Do use rely on medicinal plants more, less, or the same as always? If there has been a
change, since when and why? _____________________________________________
______________________________________________________________________
______________________________________________________________________
13. Do you think the use of medicinal plants in Carhuamayo has changed? If so, why, how,
and since when?
_______________________________________________________________
______________________________________________________________________
14. Where did you learn about medicinal plants? _____________________________
______________________________________________________________________
15. Do you cultivate medicinal plants at home? Which ones?
______________________________________________________________________

16. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
17. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
18. What is this plant called?_________________________
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What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
19. _ What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
_____________________________________________________________________
20. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
21. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
22. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
23. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
24. What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
______________________________________________________________________
25. _ What is this plant called?_________________________
What illness does it treat? Where do you find it? In the same abundance as always?
_____________________________________________________________________

Notes:
______________________________________________________________________________
_________
______________________________________________________________________________
______________________________________________________________________________
______________________________
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12. Appendix B
Photos of Survey Medicinal Plants
1. Charcashini or Ortiga (Uritaceae)

2. Waguru (Austrocylindropuntia floccose)
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3. Garbanzo (Astragalus lusitanicus)

4. Discursionera (Perezia multiflora)
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5. Antañawi

6. Caula Caula
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7. Yanten or Raiz de Adela

8. Hircampuri or Zapatilla (Gentianella alborosea)
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9. Kiwash or Huamantimpa (Chuquiraga spinosa)

10. Rashta
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11. Piplisha

75

